Introduction
Morbidity and mortality from cardiovascular disease (CVD) in developing countries is increasing rapidly. According to the Indonesian Household Health Survey 1992, mortality from CVD is the highest (16.4%) among all diseases causing death in total population and its occurrence is also the highest (33.2%) in the elderly group. 1 The Indonesian mortality pattern is similar in characteristics where its occurrence is common in industrialized society and CVD is the leading cause of death. 2 Dyslipidemia is one of many major risk factors of CVD that can be determined by the nutrition implication to body fatness. 2, 3 standing position with socks and shoes removed, using a microtois (staturemeter). Abdominal, hip and mid upper arm circumference were measured in centimetres to the nearest 0.1 cm, using a flexible non-elastic tape (Butterfly, Jakarta, Indonesia). Abdominal circumference was measured at the midway region between the lowest rib margin and the iliac crest, in standing position with abdomen relaxed, feet together and weight equally devided over both legs. Hip circumference was measured at the point yielding the maximum circumference over the buttocks, in standing position with abdomen relaxed, feet together and weight equally divided over both legs. Mid upper arm circumference was measured at the midway region between the acromion process and the tip of the olecranon of the left arm, in standing position with the arm relaxed. Skin-fold: subscapular (SSF), suprailiac (SiSF), triceps (TSF) and biceps (BSF) were measured in millimetres to the nearest 0.2 mm, using a Harpenden caliper (John Bull British Indicator, St. Albans-Hert, England). [12] [13] [14] Body composition indexes were estimated from anthropometric data using equations as described in Table 1 . [9] [10] [11] [12] [13] [14] [15] The adiposity of the body site was divided into three categories.
(1) General adiposity is estimated by body mass index (BMI) and total fat mass (FM); (2) peripheral adiposity by hip circumference, TSF, BSF and mid upper arm fat area (MUAFA); and (3) central or abdominal adiposity by abdominal circumference, SSF and SiSF. Fat distribution was estimated using AHR and sum of SSF and SiSF to sum of TSF and BSF ratio (SSiSF-TBSF ratio). Central obesity was defined if the AHR value was 0.95 and 0.85 or above, in men and women, respectively. 9, 11 Fasting blood glucose (FBG) was measured by using the glucose oxidase method supplied by Boehringer, serum total cholesterol (TC) was measured using the cholesterol oxidase method supplied by Boehringer, LDL cholesterol (LDLC) was measured using the precipitation polyvinyl sulfate (PPS) method and serum triglycerides were measured using an enzymatic test. Glucose tolerance was defined as follows: normal if FBG is in the range of 70-115 mg/dL; impaired glucose tolerance (IGT) if FBG is 116-139 mg/dL; and diabetes mellitus type II if FBG ≥ 140 mg/dL. 15 Serum lipid concentration classification follows the recommendations of PERKENI (Indonesian Endocrinology Association; Table 2 ). 16 Some atherogenic indexes (TC/HDLC, TG/HDLC and LDLC/HDLC) were calculated from serum lipid concentration. 17 Statistical analyses were done using χ 2 test, ANOVA or Student's t-test, Pearson partial correlation and multiple linear regression, using SPSS for Windows Version 6.0 computer software program. The period of study was from July 1996 to June 1997.
Results
Two hundred and twenty-two elderly subjects (80 men and 142 women) were selected randomly in this study. Mean age of subjects was 66.4 years (67.8 years for men and 65.6 years for women). The subjects' education levels were as follows: low level of education less than 7 years were 44.2% (21.3% in men and 57.0% in women), middle-7-12 years were 37.8% (40.0% in men and 36.6% in women) and other high education-more than 12 years were 18% (38.8% in men and 6.3% in women; Table 3 ).
The AHR index revealed that most of the subjects (53.6%) were classified as having abdominal (central) fatness. However, according to BMI categories formulated by Department of Health Republic of Indonesia (1995), 5.9% of them were classified as being underweight (BMI < 18.5 kg/m 2 ), 55.0% being ideal weight (BMI 18.5-24.9 kg/m 2 ), 32.9% being overweight (BMI 25.0-29.9 kg/m 2 ) and 6.3% being obese (BMI ≥ 30 kg/m 2 ). These categories have been modified from Food and Agricultural Organization/World Health Organization (FAO/WHO). The modification was based on clinical experiences and results of research in several developing countries. 18 The mean AHR was 0.93 and 0.86 and the mean BMI was 23.8 kg/m 2 and 24.0 kg/m 2 for men and women, respectively (Table 4) .
Serum lipid levels revealed that the mean concentration of serum total cholesterol was 232.6 mg/dL, triglycerides 133.1 mg/dL, LDLC 124.1 mg/dL, HDLC 60.0 mg/dL and FBG 90.2 mg/dL of total subjects ( Table 5) .
The risk factors for coronary heart disease are shown in Table 6 . There was a higher prevalence of smoking in elderly men (47.5%) than in elderly women (5.6%) (P < 0.001), while the prevalence of hypercholesterolemia (> 240 mg/dL) was higher in women than in men (50.0% vs 32.2%) (P = 0.036). The prevalence of syndrome X (abdominal obesity, glucose intolerance and dislipidemia) was higher in women than in men (6.3% vs 5.0%) (P = 0.017). The prevalence of other risk factors such as body composition (overweight, obesity and abdominal fatness), glucose intolerance, dislipidemia and hypertension were not significantly different among the elderly men and women. Table 7 compares serum lipids and fasting blood glucose with the level of BMI. Using ANOVA, the differences of serum lipids and fasting blood glucose concentration in terms of BMI levels were not significant, except among elderly men, where there was definitely a higher atherogenic index (TC/HDLC and TG/HDLC; P < 0.05) in higher levels of BMI. However, Table 8 reveals that serum lipid levels in total subjects including total cholesterol, LDLC, triglycerides and FBG concentration were definitely higher (P < 0.05) in high AHR subjects than in desirable AHR subjects, but when it was adjusted to BMI there were no significant stastical differences ( Fig. 1) . Using Pearson partial correlation (Table 9) , it was found that in total subjects there was no correlation between peripheral adiposity indexes (MUAFA and TBSF) and serum lipids or FBG level. General adiposity indexes (FM(%), FM(kg), BMI) had a positive correlation with serum total cholesterol concentration (P < 0.05). Central adiposity index (SSiSF) had a positive correlation with serum total cholesterol concentration (P < 0.05). Finally, fat distribution index (SSiSF-TBSF ratio) had a positive correlation with either LDLC or triglycerides (P < 0.05).
Among the elderly men, only SSiSF and SSiSF-TBSF ratios were shown to have a positive correlation with serum lipids. The SSiSF ratio had a positive correlation with serum total cholesterol concentration (r = 0.1662, P < 0.05), and SSiSF-TBSF ratio had a positive correlation with serum Body fat and lipid distribution of elderly in Indonesia 259 LDLC concentration (r = 0.2663, P < 0.05) and SSiSF-TBSF ratio had a positive correlation with serum LDLC concentration (r = 0.2663, P < 0.05). In elderly women, there was a negative correlation between TBSF and serum triglycerides concentration (r = -0.1804, P < 0.05). Body fat distribution index: SSiSF-TBSF ratio has a positive correlation with triglycerides (r = 0.2003, P < 0.05), and AHR has a positive correlation with serum total cholesterol (r = 0.1763, P < 0.05).
Using multiple linear regression model (Table 10 ), in total subjects there was a positive correlation between serum total cholesterol and SSiSF (P = 0.017), gender (P = 0.041); triglycerides and SSiSF-TBSF ratio (P = 0.033); and LDLC and SSiSF-TBSF ratio (P = 0.013). There were sex differences with respect to fat distribution as a determinant of serum lipids. In elderly men, SSiSF-TBSF ratio was strongly correlated with serum LDLC (P = 0.018), but in women AHR was strongly correlated with serum total cholesterol (P = 0.043). The BMI did not correlate with any of serum lipids in the multiple linear regression model, indicating that fat distribution indexes (SSiSF-TBSF ratio, AHR) represent a better or stronger determinant of serum lipids than the BMI.
Discussion
If the results of this study are compared with other studies, there is a wide variation in nutritional status among urban and non-urban areas in Indonesia. The proportion of body fat mass of the elderly were higher in urban than in suburban areas. The mean value of BMI subjects in this study 21 Occurrences of metabolic disorders such as diabetes mellitus type II and dyslipidemia increase in older age of subjects. Prevalence of type II diabetes in this study (7.2%) were higher than its occurrence among all ages (1.4-1.6%) in Indonesia, 21 and than the 2nd Monica Study in Jakarta in subjects 40-64 years old (3.6%). 23 Mean concentration of total cholesterol in this study (223.2 and 237.8 mg/dL in men and women, respectively) was higher than the result of the 2nd MONICA study Jakarta 1993 (204.8 mg/dL in men and 213.0 mg/dL in women, respectively). 23 According to the Framingham study, an increasing concentration of total cholesterol in the adult population is important to follow up, because an increase of 1% in total cholesterol concentration in a population survey, will be followed by an increase of 2.7% risk for CVD. Prevalence of hypercholesterolemia (≥ 200 mg/dL) in this study was also higher (65.0% in men and 51.8% women) than in the MONICA study 1993 in subjects 55-64 years (51.5% in men and 48.9% in women). 23 Fortunately, increasing concentration of total cholesterol (as a risk factor of CVD) in this study was followed by increasing concentration of HDLC (as a protective for CVD), ratio of them 3.7 (less than 4.5) indicating the low risk of CVD. 17 Moreover, Kirby reviewed that in elderly subjects HDLC was a better predictor, but total cholesterol was a poor predictor for CVD compared with their younger counterparts. 24 Unfortunately, treatment of hyperlipidemia using hypolipidemic drugs is not appropriate for most elderly women, 25 whereas in this study their cholesterol concentration was higher than elderly men. In those cases, nutritional intervention is only one choice for lowering and maintaining concentration of serum lipids.
Many studies have reported that there are generally close relationships between body fat mass with lipid serum as major risk factors of CVD. In terms of the risk of CVD caused by metabolic disorders due to body fatness, Després classified obesity into three categories: (1) gluteal-femoral (2) abdominal and (3) visceral fatness. 26 Gluteal-femoral fatness is associated with the lowest risk of CVD, abdominal shows greater association than gluteal-femoral fatness, and the visceral represents the highest. 26 Whereas the risk of CVD correlates with different levels of insulin resistance, the latter is influenced by the type of obesity.
Several studies reported elsewhere conclude that the AHR has a positive correlation with any form of serum lipid such as total cholesterol, triglycerides, LDLC and of blood insulin Body fat and lipid distribution of elderly in Indonesia 261 concentration, of fibrinogen concentration and smoking. According to other studies, visceral (intra-abdominal) fat has a definite correlation with AHR. Therefore AHR might be used as an index of body fat distribution. 8 Epidemiological studies revealed that AHR is not only associated with blood glucose and serum lipid, but also with social class, morbidity of some diseases, incidence of peptic ulcer and depression (especially in women). On the contrary, there is not any association between BMI and the four statements above. 26, 27 The results of this study demonstrate a positive correlation between body fat indexes such as AHR and SSiSF-TBSF ratio and BMI with serum lipid concentration. In these elderly subjects, body fat distribution indexes (AHR and SSiSF-TBSF ratio) are stronger determinants of serum lipids than BMI.
In conclusion, to predict the concentration of serum lipids, more attention should be given to fat distribution, rather than to other body composition indexes such as BMI, total FM and other measures.
